Reservoir surveillance always requires fast, unproblematic access and solution to different relative permeability models which have been developed from time to time. In addition, complex models sometimes require in-depth knowledge of mathematics for solution prior to use them for data generation. For this purpose, in-house software has been designed to generate rigorous relative permeability curves, with a provision to include users own relative permeability models, a part from built-in various relative permeability correlations. The developed software with state-of-the-art algorithms has been used to analyze the effect of variations in residual and maximum wetting phase saturation on relative permeability curves for a porous medium having very high non-uniformity in pore size distribution. To further increase the spectrum of the study, two relative permeability models, i.e., Pirson's correlation and Brooks and Corey model has been used and the obtained results show that the later model is more sensitive to such variations.
INTRODUCTION
Relative permeability, the ability of a porous medium to transmit one fluid in the presence of two or more immiscible fluids, is an important parameter controlling the flow of fluid within the reservoir (Craig, 1971; Anderson, 1987) . The fluid having higher permeability will impede the flow of other fluid(s), so in general will be produced earlier than the other existing fluid(s) within the reservoir (Anderson, 1987) . Based on relative permeability, time required to recover gas and oil can also be estimated, because: Q=f(permeability) and Volume = f(T,Q), so time can be caculated, accordingly, Furthermore, precise data sets are required for overall proper reservoir surveillance for which state-of-the-art software has been developed.
RELATIVE PERMEABILITY MODELS AND THEIR SOLUTION
Relative permeability models can be divided into two categories, i.e., either expressed in terms of saturation or in terms of capillary pressure. A number of saturation and P c based models are available in the literature to generate relative permeability data (Rose and Bruce, 1949; Wyllie and Gardner, 1958; Naar and Henderson, 1961; Corey, 1954; Zeng and Liu, 2009; Shu et al., 2010) . Saturation based correlations like, Pirson's correlation (Pirson, 1958) and Brooks and Corey model (Brooks and Corey, 1966) can be used directly, to generate relative permeability curves. While on the other hand, capillary pressure or pressure differential based models for example, Purcell model (Purcell, 1949) and Burdine model (Burdine, 1953) need to be solved, by replacing the P c term with appropriate equation (in terms of saturation) and then have to be solved for limiting or definite integrals, to generate K r data, as explained with the help of following flow chat as shown in Figure 1 . However, this paper is mainly concerned with saturation based relative permeability correlations. During this study, Pirson's correlation and Brooks and Corey model has been used to generate relative permeability curves with varying residual and maximum wetting phase saturation for a porous medium having very high non-uniformity in pore size distribution, to demonstrate the working of the developed software.
Pirson's correlation
Pirson (Pirson, 1958) proposed the following correlation for the wetting phase:
While for the non-wetting phase during drainage process, relative permeability data can be generated by using the following equation:
Brooks and Corey Model
Brooks et al. (Brooks and Corey, 1966) derived the following equations to calculate the wetting and non-wetting phase relative permeabilities as follows:
3. DATA GENERATION USING K r ESTIMATOR K r Estimator, in-house developed software, provides efficient means for timely data generation and gathering facilities to be later used in reservoir management and planning studies. The designed software can save the generated outputs in the form of .kr or .txt, providing immense ease of data saving by appending the data in the existing Figure 2 . In this study, the developed software has been used to analyze the effect of residual and maximum wetting phase saturation on relative permeability curves generated by using the above mentioned models.
IMPLEMENTATION -COMPARATIVE STUDY 4.1. Effect of residual and maximum wetting phase saturation on K r plots
Residual wetting phase saturation effect on relative permeability curves, generated by different models have been studied by using the reservoir properties as interpreted from the work of Angeles et al. (2010) . The characteristic constant is approximately 2.72 (representing a high degree of non-uniformity in pore size distribution) which have been used to generate K r curves during this work. S wr has been varied from "0" to "0.3" and the data has been generated by using K r Estimator and selecting above mentioned two models from built-in correlations. In the same manner the maximum wetting phase saturation (S wM ) have been varied from "1" to "0.7" to analyze the effect of S wM on relative permeability data.
RESULTS AND DISCUSSION
Generated relative permeability plots for varying residual wetting phase saturation has been shown in Figures 3 and 4 , respectively. The figures show that as S wr increases, relative permeability of the non-wetting phase obtained by both models under consideration, generally increases. This is due to the fact that, the increased saturation (residual) of the wetting phase occupies the smaller pores. So the larger pores are mainly filled with non-wetting phase, having relatively high connectivity, resulting into increased relative permeability of non-wetting phase. While on the other hand, the relative permeability of the wetting phase decreases with the increase in residual saturation. In addition, generally speaking, initially the effect of change in S wr is not that evident on K rw as in case of K rnw curves, but becomes significant as S wr increases. Effect of maximum wetting phase saturation is shown in Figures 5 and 6 . As, the maximum wetting phase saturation decreases or in other words as the residual nonwetting phase saturation increases, it correspondingly effects the relative permeability data. Increase in S nwr , represents the decrease in tendency for non-wetting phase to flow, which is represented by decrease in relative permeability as shown in the figures. Furthermore, the critical analysis of the effect of residual and maximum wetting phase saturation on K r data generated by Brooks and Corey model and by using Pirson's correlation is presented in Table 1 .
FURTHER APPLICATIONS OF K r ESTIMATOR
1. Time efficient selection and/or development of appropriate relative permeability model. 2. Generating data sets within defined boundaries of reservoir characteristics and saturation ranges. 3. Analyzing the effect of different reservoir properties and saturation behavior on relative permeability curves. 4. To study the effect of generated data sets on reservoir simulation studies.
CONCLUSION
The effect of variation in wetting phase saturation on relative permeability data generated by Brooks and Corey model and Pirson's correlation is quite significant in case of porous medium with wide variation in pore size distribution. The study shows that Brooks and Corey model is comparatively more sensitive to variation in wetting 
